
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



S S £ s. 
Application Number 



^oieS! 200013 HI 64557 



m a ta m m 

Date of Application 



200013 1111 01 Si 



g o| 
Applicant(s) 



v 



< 



>3 



2000 11 
fcf! 



24 



* JH 

COMMISSIONE 




iitlsQjlm!5aieianira 



• 



1020000064557 2000/11/2 
[AtWS] ^djSSiAl 

[^5S^S] 0001 

[ms^in 2ooo.ii.oi 

H01L 

img°} ets=xii ±xi°} m& §j n ai^s 

S^SsJ] Metal layer of semiconductor device and manufacturing 

method thereof 

1-1998-104271-3 

[ CH £l 2! S H ] 9-1 998-000334-6 

[S^^lgje^Sls] 1 999-009556-9 
[CHEI21] 

[CH£I213H] 9-1998-000541-1 

[Si^gJW^S^] 1999-009617-5 
[CH£I2!1 

[ CH £l 21 3 = ] 9-1 999-000226-8 

[H^^iae^Sls] 2000-002818-3 

S^H^I] AHN, Jong Hyon 

[^Eie^&i^] 631022-1068121 

442-373 

[^±] SJIS 4=g!AI eg? OHEttS 990S1XI ^g2xK)HIFM 13 

m 401a 

I^*U KR 



40-1 



1 020000064557 2000/ 11/2 



[^6li§!S] 



mm& »i425°i ^soji 9]m mm, mm& n\60^°\ f?§ 
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20 
22 
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[ASM] 

*KE*fl ^ wfl^i ^ ZL ;fc« 0 v, SHl ^ -g- ^^-8: ^ 

£ 4 
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«V£:*ll wfl'id ^ n ^ll2:«o Vl ^{Metal layer of semiconductor device and 

manufacturing method thereof} 

JE 1 ^ J£ 2^r #efl^ ^>a1 ^g-g- o]-g-^ ^ yfl^ ^sl- 5L*m i£#5L^o] 

A. 

£Al^ ^•gilrolc}-. 

£ 8a vH*l £ 8d^r a>^-3)tr ^ ^HHl ^ «KE31 ^>^1 ^ «fl 

£ 9a vfl^l S. 9d^ w>^^V cf€- ^HH 4^- ^ 

£ 10a tfl*l £ 10d£r «r^*]tr £ ^ ^HH teafl r^r^l 

£ 11a tfl*] S. lldfe ^r^t!: S cf€- ^HH 4€- #£31 4i*r^ 
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^ ^ wfl ^ £ ZL ^S^HHl ^ ^Jojcf. 
<9> JL^m%9}- ^ ^ 4=-SL^ £o} 7 ] fl^aj ^5] 

tiU ^ ^ ^o]7l ifl*H M^XI^E^ JL^^S\-7} l^M, S^fl^l 

<io> tiflAi 7l^o)i floH, ^¥ M^l^il- ov^l ^ <S^a]^ 

^^cq 7 ]s§ 7]^X\^^ 7}*} ^ *H a>i^l RC^(^^ ^sfl^ 

2.7m Q-cmolZL, Cu^ 1.8,u Q-cm^)^ nj-ej.^ ^ ufl^-gr t^o] ^o> ^ 

^ SX^. =l^s.s. «KE*fl «fl^l 71 # ^ ^-el# oi-g-^j. HflAi 

«K£*)1 tq^foH-o] 0.18/zm ol*>S. 7}i&*\ wflAi aj^j. ^ j^o) 

<n> 3E 1 ^ £ 2^ ^Efl^ cfn>A] oj-g-^- ^ tifl^i ^» 5LAl^ c^^* 0 ! 



<12> £ l ^ £ 21- ^*}^ , ^el(Cu)!- 5=^.2.5. A>-g-^ ^ aflAj ^o_5., 

#^^^-(12)* J=5?fi*]*M «fl&]<H^(16):4 £^^(18)^- ^3V^. ^ ^ 7|^]^ <£ 
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^(Chemical Mechanical Polishing)-!- cH-a] (Damascene) ^^^r ol-g-s]-Ji 

#efl^ Cf°>^l °1 -§-?}• tifl^d^r A)-o)cq ^Hg)]^ 

(stressHl s]S>o* 3^(lifting)€ t 5U*=h ^1 tfJM ^ 

ol q^t}^ ^£(51 2 ^<3# ^ «fl-*HHTr 5} 

5^ ^ ^Ml ^ 5flt=h ^ tifl^o] ifl^ofl^ ^ir^s]^, a] 

°KVia)*4 afl-id^HI ^#3*1 -$.€-(open)ol t^sH 3 lr7> 

<13> IE. 3-8: #2fl^l tifl^l ^"3:^ &<>H , ^ «fl-3°l iflJf<M S}5L^€ 

-If- e]JE^<2] 7>^-^ #7^1-711 =1^. 

<14> igj-xgo] o] s.j77> ^ 7l#^ -BMItt ^ «fl^i^ ^1^- ^ 9X$r 

tiflAl-g- *j|^$-6|] olrf. 

<15> M^o] Oj=Ljl*). ^ tj.^- 71 31)-^^ ^4? «H^2l 3*:^ o_ «cM^ T 91 

^ 3 3-8-1 
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<is> ^-71 f^*^^ & ^0^0.3. ^^s]<H oi^ «MuL, USG^-, SiOF^", 
TEOS^, S0G^ v £^ BPSG^S <=>1^^1 ^ ^ 5U^. #7] 

<i9> ^-71 f^^^-Sr ^11 ^ ^12 ^^^1 **Mj1 

, A]\ ^<3^ E.^*\Q *\}2 ^-$L^ 3.7]] ^£}<H 9X^ 

t #71 *fl2 ^-7] *)U ^ ^]2 #*fl 20 70% 

<£] w>^-^l*>^. ^"71 *fl2 ^<S^ USG^\ SiOF^\ TEOS^h SOG^ SE^- BPSG^S. 

o]^.o]^[ ^o]jl, ^7] m ^71 ^|2 ^Sl^cf ^]^17> -g- -fi-^ 

<20> 5E^, #71 7l#^ ^ 5>7l ^sH , £ ^ #oj 

<2i> #71 ufl^, aV£*fl 71^- #ofl ^f°l ^ ^ SPI^ ^JsH} £17)1 

3711 ^€ X^t!:^. 
^ #^1:^°!^ ^ #5] ^^^o.S. ^^3^<H $Xtt ^°}5L, USG^-, SiOF^, 

TEOS^, SOG^" £^ BPSG^-AS. o^o^ ^ ^rf. -# 7 1 ^^>^<?i^ £ 
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#71 f^SHiSi^ #*ll 20 ifl*] 50%^1 u^zi^c}.. 

<23> >a-7] ^^^^ M] %2\ A\, A2 ^ *fl3 %<&^°] =£*>3 

^°]5L, *]2 J=31*l€ ^13 ^<3^ ^ m^i^i^ 

^! ^o^S] ^ tg^S]^ ol^ nV^ ^ olcf. ^2 ^°1 

tt #7l *fll, *J|2 ^ ^13 #*ll ^o]o] 20 ifl*l 50%<y ?M #7l 

*)U ^ ^13 USG^-, SiOF^-, TEOS^", SOG^ BPSG^°-S =-o^^l ^o]jL t 

^■7) A]2 ^<g^€- ^-71 *fll ^ >fl3 ^^iLcf ^^}y\ -fi-g-S HOSP^" 

^•i: ^*Rr #31^, ^"71 #^V^^^- ^H] ^ i*||-?d <3<*^ ^5]^ M3l*l^J= 

-^^-1- *m*H ^ M 31*11- ^-71 cfl^r ^ 

^o 1 ^* *m #eH» ^^Kr ^l^f, ^-7] IS^l^iE 3fl^ ^ ^ E^^j ^ 
*H1 #&H» 5}<^ f^i^-g: ^zHH ^€ ^-7] 

9*^ ^-7] >$HM ^ H^l^^- *g^Kr ^1<4, 

^-7] S.S.efl^l^m sflli-g- ^71^ ^Tjl^-, ^-7] ^^o)i ^ nil el o]^- 

^ ^*Rr #314, tiflsl^^-ol ^£ ^JZJ-I- ^ofl S^-g. f^Rr #31 ^ 

#71 £#4°1 ^av^ ^4€-§: W 71^1^ <£*}*H ^-71 ^*Fi<3^ M^^l tfl^- 
£^e|-ol ^fl^^l^s. ^ uf7j)l- £t*^ ^1- ^^05. ^ w>.£3l ^7.Vo) ^_ 

<25> -S-71 Cf^ 7l#^j alf^l- ^^>7l ^-S.^1 7m >S-oll 1 
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f^c^-i- ig^Kr #7\)2\-, #7l *)U ^*H3<3^ ^ofl ^ *fll ^^^^l «1 
a} ^z|al7> ^ ^12 *§^Rr #31^, #7l ^12 #<>11 ^ 

*m ^^1- ^*Rr iS^l^l^M 3^4- ^#*Rr ^1^, #71 l£ell^±E 
4iHS *H #7l ^12 ^^V^^nv ^ AJ- 7 | f^^^M; ^sl-a} , ^1 

^€ #71 *fll f^^^S) #ol ^Z}-£ *fl2 ^#^^1 3,£_t\- 3. H^^l^- 
^ ^^1^, #71 ££51)^1^ 31111 # ^171S>^- #71 al- 

ii}, afl^ol^ *g^*Hr #3l£h #71 tifl^^^l *S#€ ^^-1- ^ofl £#^§- 

*>*r #31 ^ #71 S^evol ^aj-^ ^ 7}^ #71 *fll ^ *fl2 # 

^31*1 ifl-M^ S^^l ^H^^l£^- ^ ^1» i#*Hr 7ASr 

SEtb #71 71 3^1 # iH3§}7l #^-8r 0V£^1 7m #ofl 

^#*Rr #3lSh #71 **Hi<$i^- #°ll ^ wfl-id ^*Rr 5L£efl^l 

il n^4r ^§#*Rr 3:31 #7l i£ell^]iS BflU^ #7l #^>^^ 

^ #^ ^1 H^l* ^#^^, #7l *fll S3l*l #^M1 *]zHl tfltl: 

n>i^l ^ ^#*Kr 33121-, #71 SSefl^l^^ 3fllf4 ^ ^1 j=31*l 

^€ *M #7l ^*M<g^ #^*H, 

#71 %Zt*4<$.n #^S1 #ol ^zj-^ ^-71 ^?}*d<£^ #-f-Sl ^ *fl2 H 31*1-1- 

^*Kr #71 ^^Hi^ *>^^1 #*H1 cfltV v\^fQ <$xg 

-I: *}^r ^#SRr ^"Tflfil-, #71 ^ #7l ^*Hi<3^ #^ 

Sl- *V^°11 #71 fe]^tt v}+ELsL <*H uj-^^l #^^^^-Sl 

» ^Zl-SH, ^Z}-£ AJ. 7 ] ^^^<g^ sp=Lo} iol ^12]-^ >^7l ^^^^ *§^-*Ml # 
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^13 S^l* ^*Hfr ^-7] i£5fl*l^i= sfl^-g- ^7]^ #31 

^■71 ^ofl n}5} ^EM^-i: # ?})£}., ^"71 aflHl^n^ol ^ £ 

14t €#°H ^*Hr #31 £ A oM £^°1 W 7]^1^ 

^^nv-g- tg^Kr ci-^m, #7l *U f^I^ >8-<fl -8-71 afli f^HI<3^H] 
a} ^i^w|7> €• *i| 2 f^^^-i- *I^Kr #31$h -#7) *fl2 #7] afl2 

f^^Hl «1«H ^^17> ^ ^13 f^i^-gr tg^H= ^Tflsq-, #7l *fl3 
£<&^ ^o\] ^ afl^d ^-8: ^*Rr SS^l^I 2fl^* ^*Kr #31*1-, ^"71 SL 
SBfl^l^e 3%m-9r n>^aLS sH ^"71 ^13 ^#*J<3^, *fl2 ^ *lll #^>^ 

^13 f^^S^ -g- m^l^l* #31^-, ^-7] $\Q-6r Z\)7l 

^ #3l2h #71 ^^l- ^ofl nfsf afisHni-g- t§A^Hr #3|£h >^7l afl d 

o^oj ^£ ^jz).§ ^ofl JE^nM- ^SHf- #7)1 ^ #7] 5.^°] ^av^ 

^ 7l7fl^ <3*}*H ^"71 *fll, *fl2 ^ >I13 #^<3^ E^l^ ^ofl# S^^o] 

^ 31^t}. 

H#* #3S:*M £ ^ofl 4€- »>^«- ^H* 4HI*W1 -M^S> 
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ovq^cK °i*n*i -g^H <h<s ^-g- $hi &*m^3. 7i#m n, °i 

^ #2] $H ^£ ZL A}- Ojofl ^30] *ol 7l|^* SE 

^ 5L^°lH zj- sgs} ^ ^S^-g- 3«H S.^ 

#<>IM ^.qj^. ^^*}-nf. 

^ tiflAi ^J=Lo] i 1C ). ^ WflAi ^^S] S.O] ^ tiflAj Aj-JSjL 

^ a. zp-^s. ^cf. H 1 ^ £ 2^1 £^1^ W><2}- ^-o] ^sflo) eft.}- A] 

<30> £ 4 ifl^l £ 7^ ^ ^-^^1 Hf^*] tb ^HHl nj-s. tiV£3] ^ yfl ^ ^ 

<31> <^A]ofl 1> 

<33> £ 4# l^^l W>^-^]tt ^ ^*HH ^ ^ «fl^i^r «>£^ 71^ 

(100) #41 *HM ^(T 2 )°l #(Ti)^.cf a. 711 S^l^l^ ^^>^^^-(102b)5l iflJf 

o\] ^ «|>y^ afl eJo^C 108a) ^ afleM^UlOaH 3*M , 

J=3!*l€ §^^<?i^(102bH] #->M 37)1 

(110a)# 5L^*Rr T^-g- #^>^^^-(102b) ^o}^ ^7i^^e)-(102b)^ 
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#31 ^-°]o} 20 vH*l 70% 3J£°1 . ^?V3l<3^(102b)£- ^<3°v 

^3<H 9X^ USG(Undoped Silicate Glass)^\ SiOF(Silicon Oxide 

Fluoride)^, TEOSCTetra Ethyl Ortho Silicate)^, SOGCSpin On Glass)^" SE^b 
BPSGCBoro Phosphorus Silicate Glass)^-^. ol^-^^l ^ $X^. ^31 7l#(100) 

±.$si\ Z}*?-^ -#°\] USG^-, Si0F^\ TEOS^I, SOG^ SE^ BPSG^ ^ 
el^ ^s^o] &i=. ^ fltK wfie|om(108a)£r Ta^-, TaN 

*h Ti^, TiN^" £tt °]#^ S^-^S. ^-c^^l nj-o] Jl^ £^5V( 110a )^. ^ SE - 
<34> • <^Al<^] 2> 

<35> £ 5^ 4€- ^HH 14^- tiV£*fl ^ 

^(200) #°ll spr^ ^-(T 4 H ^-<2] ^(T 3 )^.cf 37fl e^i^)^ ^^1-^^^(203)^ vfl 
^1 ^ «flelo1^-(206a) ^ «flel<H^(206a)^ #^^H , 

J=3!*m f^*^ ^(203 HI nflUsM *r-¥-^ ^f°l ^tj. 37] ] tg^Q 

(208a)€- £-Trt}. #?i^^^-(203)^r ^ #3 *)U ^<£^(201a) ^ 312 

^«a^-(202a)o] £*>3°-5. ^3q°1 9X^ ^<>}3., ^^1^=1 3|1 ^<£^(201a)Sl #(T 4 ) 
°1 42 ^^^(202a)^ -=.(T 3 )iLtf .3.711 ^^S)<H Sib ^©ltf. »]2 ^b}- 

(202a)^l 3U ^<£^-(201a) ^ 312 ^<£eK202a)£l #31 &<>)4\ 20 vfl*l 70% ^ 

5.91 «>#^]*>cl-. 311 ^<g^-(201a)^r 312 ^<S^K202aHl "l^H ^^«l7> 

*i-fr#-§r-a- #tt -fr-f-S ^sJ-Wlowable Oxide, °l*r 'FOX^'oleJ- ^) SEfe 
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H0SP(Hydride Organic Siloxane Polymer) ^£.3. o\^c]^ ^°]JL, *fl2 ^<S^(202a)£r 
*fll ^^^Hl «1^H ^^]7} ^ USG^\ SiOF^\ TEOS^-, SOG^- SE^ BPSG^S. 
ol^^l nv^ ^ oi^ a\7)*\, aV£*ll 7} #(200), nfleW ^(206a) , £^^(208a)Sl 

<37> <^AH] 3> 

<38> £6^^ «>^t}" a i=f€- -^HH nr€- >2KE*11 4i* r 2l Hfl^i ^P-S 

<39> £ 6# , ^"^^ W>^^^ a rf^- ^Al^ofl rrj-e. ^ tifl^ 

71^(300) ^-(T 6 )ol ^ ^ s.(t 5j T 7 )J±t} 3^1 J=3l*m 

^<2^(302b)£l ifl^-ofl afe}. HflelcH^(306a) ^ wHeM^CsoSaHl £l*H 

#2-1 *H 54^, #^-^^^-(302b)^l "fl^^H #°1 ^ ^ Sf^ 

^ ^irf 37fl i^Rr #^>^^^"(302b)^ 

^o)^ ^^V^ol^-(302b)^ #31 20 ifl^l 50% 3J°1 ^r^W. 

<3^-(302b)£r tb ^^s|-o_s. USG^", SiOF^, TEOS^-, SOG^ 

BPSG^S. ^l^^^l ^ Stl^f. ^£31 71^(300)^- 4^^} ^Hf^ -M USG 
^, SiOF^h TEOS^, SOG^ SE^r BPSG^ ^ ^s^l ^*>3 

91^ 7}&<£ ^ 3X*\. «H5l<H^ v (306a)^r Ta^-, TaN^-, Ti^, TiN^ SE^r 
si o]^o]^\ ^o)ji t £#^-(308a)^- ^el £^ *3^SLg. ^1^-<H# ^ 

<40> <^^H1 4> 
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<4i> £ 7-& ^ 1*^31 cf€- ^*HH <4€- Sh£*ll ^>S] ^-^ wfl^ 

< 42 > £ 7-g: -g- h}^^ SE 4^- ^*HH afl^^r ^SXl 

71 ^-(400) #4] f^sj ^(T 9 )°l ^ ^ S^HM #(T 8 , Tio)£tf 3711 S^l^m 
^^^•(403')^] ^<>fl bI-s)- ^€ «fle|<H^-(406a) ^ «1|Bl<H^(406a)o|| 

f-ei*}^ 54^, *^^^-(403')<Hl nfl^s]oi ^^o] s.oi a o v«. ^ 

51 ^4 ^711 £^^a-i«-*Kr ^21 3Hr4- ^^^(403')-^ XI ^ 

XU ^«3*K401a), X]2 ^^^"(402a) ^ XI 3 *i£sK403aW ^x]-^ o.s 

t=^*1£ ^#^3) A]2 ^^^"(402a)2l ^-(T 9 )ol M^i^^ Aj-j=Lcq ^o^nv 

(403a) ^ i=3!*m XU ^^^-(401a)^l ^(T 8 , T^)^ 3.7]} $>S=M 5^ 

°}^. X|2 ^^(402a)£| ^o]^- 2)U ^o^B|-(401a), Xl2 ^(402a) ^ Xl3 Q<£^ 
(403a)^l 3X1 fe^l^ 20 ^*1 50% ?M «>^*J-t|-. XU ^<?i^-(401a)^r XI 2 ^ 

«a^l-(402a)<Hl Hl*>«^ ^z*wl7> ^ USG^-, SiOF^-, TEOS^-, SOG^ SE^ BPSG^--2-S <>) 
^o]^\ nvo] j7 ; *j|2 ^<3^-(402a)£r XU ^<3^-(401aHl *}*}^ ^^«l7> ^Jl, ^-^-^i 
#^§- ^ FOX^ S^b HOSP^-AS. o] ^.ol^l nvolc] , ^3 ^<a^(403a)-£r Xl2 *d<&^ 
(402a)°ll t>l*H ^zl-wl7> ^ USG^, SiOF^, TEOS 1 ^, SOG^ BPSG^S. <>1-*M 
^ ^ ^ SX^-. «V£X1 7l«-(400), »il 3 <X ^(406a), £^^(408a)^l 

#7} XI3 ^Hl^l *<a*>cf. 

<43> ol*>6flAlfe, £ H}.^^. ^AHHl nj-s tiV^o] ^ 

^*>7l5. 
<44> <^A]^1 1> 
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<45> £ 8a vfl*] 5- 8d^ ^^2] v}#z\*Y <^ a] a\) o\] rcf^. aV^l ^>o] ^ «fl 

<46> £ 8a» t^s}^ , &^*\) 7l3fl-(l00) ^^^^-(102)^- U^tf. ^#^<£ 
^-(102)^8: USG^", SiOF^, TEOS^", SOG^ SE^ BPSG^-°S ^^*>fe ?M «V^-a) *>c|- . 
7l^r(100)-& ^ej- #ofl USG^ V , SiOF^\ TEOS^, SOG^- BPSG^4 

<47> £ 8bl- #^^^"(102) ^oH] i£e]4iiiEfls] <>l-8-SM iSell 

^lil 3flll(104)-i- ^^cj-. iSefl^l^M s||€(104)-§- 4^31 *H 
(102)21 ^zj-sf-aj <g,g- h ^1^1(106)1- $^3^*1, <££r 3=31*1(106) ^*H1 ^ 

z^-o)] tfi^. i^sg o^-g- ^ #e|^(l05)# ^t^. ^ 1=31*1(106)4] ^o]^ ^ 
fH^^C 102)21 #31 ^ol^ 20 vfl^l 70% 3£7> S]7fl ^^Kr 33 °1 «HJ-*|Sj-c|-. <gtil- 
qo] qz{ CHF 3 , CF 4) C 4 F 8 SE^b C 3 F 8 ^ ^ C-F7]] 7>i<4 Ar, He J£tt Ne^ z> 

£ 1:*^ 7>i» ^ Af-g-^. C-FTll 7}+±r #el^2l ^^c] 

^if ^--R-^Kr C-F31 7>i, oil^cfl CHF 3 7>i^ ^-g- #eH* ^^Al^lcf. 
^■^1 I^HHH^r ^» ^-fi^fe C-F^l 7\^% ^ 7}+5L +}-%ri5}°l ^ M31 
*l(106) 1-BHU05)* ^^^l^lTfl =M, <>l*r <£JzJ- ^ofl^ a}zH1 cfl 

^ ^7> 5^ ^Jol^. 

<48> 5E. 8C» ^S}^, 3fl^(i04) g <£^r 3=31*1(106) ^o)l *g>S€ § 

(105)1- 4i3S *?l^^(102a)-§- ^^V^, **HI^ 

(102b) *HM #(T 2 )°1 #?J-^^^(102b) #(Ti)^.cf €■ 3=31*1(107)-!- 

f*¥-2] ^-B- S 31*1 (106)1- %$Ht ^4-^ ^ h> 
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o]o]+ s^-i- 7>zr}o} ^tb4. °l"fi 7l^r AVo]^ 7\}#d\]*\ ^ <Qx}°) 

^ ^€ #^^^-(102b) #(T2)°1 ^^^^^-(102b) -^(Tl)iL 

4 €• i= 31*1(107)1- ^ $X^. °1 ^ ^31*1(106) #^°fl 

#eH(105)£r ^*H1 ^ 4^ 3^3-, ^^^^nv a o V«.^ ^ o}^ 4) 

#£04 sj- aiz^-aIoii^ #ejt^ ^l*}-^ ^^>c^o> z>}h_s., 4-4- ^-oi 

^# 1-8-44 C-F31 7>^4 1:%^ 7>i# 4-§-^4. 

4^r 7}iS^ ^(0 2 )4 Hi(N 2 )7} 9X^}, °1 7>i# 444 ^--R-44 

c-f^1 7}^4 i-#>g 7}^ofl 444 4-8-*M 444 ^ &4. # 

IsccmS] ^71- 15sccm£) ^4 ^ JL-4# 44M14. tfl*}}^. #bH* ^444 & 

a>^ 7>^4 C-F^l 7}+2) 4 50 tfl4 75 ^£o]cf. *Y^^ 

CO C0 2 » ^4^4 #44* 444^, £^ CN( cyanide gas)^r ^4 4^4 # 

4444 €4. ^ 44€ 4^4 ^#^4(102^4 ^(T 2 )4 4-^4 
<£4(102b)S] ^-(Ti)SL4 &7fl *§4€ S 31*1(107) f2t ^4«" -r7> &4. 

(ashing) 4~§-*H 414 *Mi, ^afl- ^ofi #41- 44 4e]44U08)-§: 

3^4. *il 34 4(108)^ ^4 ^-a>^ ##^44 £#4 A>o}o} 

4-§-^" ^ Ta4", TaN^, Ti^, TiN4 SE^ °l"i-4 i^ D ^ o]=ol^^. 
%o) n}^^. aJl e) 108) ol ^Aj^ ^i)-!- ^^ofl S.3JBK110)* 
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tj-. JSL^KllO)^: ^(Cu) JE^ ^3l(W)i^ ol^jjl, ^lS/g^, 2}-^- 
^, is^U oll-g: S^-^r ^-§-*H 

ofl^tfl, £^^-(110)-§: allele ^"(108)01 ^ofl l^o.S ^^E-]^^^ 

*l-8-*M <§^kH, 2*}3-°sL #7l51^* A>-g-*M ^ ojcf. 

<50> £^(108H ^4#-§: ^ 7]7^1^ <?^HH ^^^nV (102b )^ 

<5i> <^X|ofl 2> 

<52> £. 9a £ 9d^ cf-E ^aHH Bj-^- aV^l =4? 

<53> £ 9a# ^-a^, «KE3] 7)^(200) ^Hl afll ##^<?!^(201)-4 y%2 f^^^ 

(202)* ^aJ-S-S. ^^tj-. *fll ^SH&£*K201)£- *1]2 ^^^^-(202)<H1 ^ 
^wl7> 321, ^-fr^-ir-i- ^ F0X^ v HOSP^S ^S}^ ^^1 u>^s}cf. z\)2 
^^^^^-(202)^8: USG^", SiOF^", TEOS^", SOG^" BPSG^-2.5. D^S}^- 

a|)2 f-^^^"(201)^ ^o}^. %?}%<£^(201) ^ *fl2 %1}%<£^(202)$) 
20 70% ^g£.7> S)7fl ^ol w|.EJ-;5is}cK ^1 ^^>^^^-(201) 

o.S, ^--g-^ FOX^ HOSP^" A]2 ^^M<£ ^(202) ^ (JSG^ 

, SOG^ ^°\] i^s] ^aHU^-i- # 

#S.*fl 71^(200)^- i^sl S>^e}- #ofl USG^", SiOF^, TE0S*h SOG^ SE^ 
BPSG^-4 -€3^ ^^^S ^s)<H SX^ 7|*^ ^ 
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<54> s. 9b» #2:^1-^, *fl2 ##^«S^(202) ^1 iSs)^!!^ ^-?$-$r ol-g-^H 

# afl^ <3^* ^^Kz iSefl^liM 4li(204)# 

<55> £ 9c» i£5fl^l^S 3flifd(204)-g- 4i3i *}<^ *fl2 ^(202) 

^ *U #^^^-(201)* ^*}^JLi2. ^zJ-SH, *fll ^^^^"(201)^ #(T 4 ) 

o] aIz}-^ *j| 2 #^<S^(202)^ ^(T 3 )ti^ €■ S^l^m *fll #^ < d^ v 

(201)£- A2 ^#€^(202)^1 ^iz]-Hl7> 3.71 nfl-g-°l], *fll f^l<3 ^-(202)^1 

E^]5i^r ^-(T 4 )-£ *il2 #?Hi<?t^(201)°l 2= ^(T 3 )^ 

<56> £ 9d# #2:^3, l^s^l^M 3})€(204)* &<#2i\ ytyT)^, efl^tfl 

(ashing) ^V-8-*>^ ^I^SVjI, #7] ^o|) ^ ^(206)^: 

^-g-^- ^ 9l±r Ta^\ TaN^ v , Ti^\ TiN^ SE^ S^-^-o.^ o^o^ ^ 

o] h}^*}*}. 0)0]*], afle] c^^.(206)ol ^3^# ^^l i^nV( 20 8)^- 

^a^t}. £^^-(208)^8: ^sl(Cu) BE^ T%^mmSLS- °W*\JL, &7}5L^ , sj-lsj- 7l 

# SE^r Ol^ « 0 >^^ Al~g-fj>ol ^a^fe- 53 O] U>^-3lsr>C|-. 

ofl^tfl. £^ v (208)-g- n e) <H ^-(206)ol ^l^l l*H-°-5. ^E^^-i: 

<57> ololA^ £^^-(208)ol W 7l7fl^ %-&£<&*H201a, 

202a)5l E.&*\ ifl-MtV 3E*l«K208)°l *fl?-)*l-£^- *H £. 5°fl *}s± ^ 
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<58> <^Al<^l 3> 

<59> £ 10a £ lOd^b Ik^z) ^V^tl- a t^-E- ^Al°fl°fl nj-E- ^>£^1 

<60> £ lOal- 7l^-(300) ^^^^^(302)^: 

^■(302)^: USG^-, SiOF^, TEOS^\ SOG^ BPSG^S. H^*}^ 
«>£^1 7l^r(300)^r S}--^ ^-ofl USG^ 1 -, SiOF^", TEOS^, SOG^ H^r BPSG^ 

<61> £ 10b# ^S^S, ^^>^<gnV(302) Aj-ofl 5L£e]dt:ZlEfl3X| ^-^^ ol-g-5>o] ^ 

tifl^d ^*Rr iSsfl^l^M 3j)ifi(304)^: ^^^cf. aflfi (304)^8: 

v}^EL£_ *H #^^^^"(302)^ -*|zJ-*M m S^^l(306)l- ^^'H, 

M^l^l(306) #**H1 cfltl- ^r^o 1 ^tt-S- ^^^(305')!- ^^tlrcf. 

AS. ^4 7}.^ CHF 3 , CF 4 , C 4 F 8 £^ C 3 F 8 ^ OFTfl 7}i<4 Ar, He SE^r Ne^f ^£ 

^ 7}if Af-g-^Cf. C-F^l 7>^ #51^^ 3*11 

Tit ^-R-^m C-F31 7}+, ofl^tfl CHF 3 7>^ ^ ^e^!- 
bM ^HHH^ ^^-1- ^-B-5>^ C-F3] 7>i# ^z]- 7 >^S ^-§-*H ^11 S^l^l 
(306) ^*H] #e)^(305' )» ^^lTfl 5^, oj^ J^o] .Ozj. ^ofl^ ^z^o]] cfl^- 

n>^^ <^§# ^7} *m 3°1^t. 

<62> £ 10c» #S*>^, 5LS.5l]^>iE 3fl^(304) ^ ^^-^^nV(3 02a ) AjOjL <§=-rto)] tg 

#BH(305')» 4i3S *M f^^<im-(302a)^ ^^V^, # 

?Hi«3^ ^V-t-^ ^-(T 6 )°l Aiz]-<a ^^-^<gnv aj-« ^(T 5 )^.cf €- A)2 M 31*11- ^ 
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#*Hi<?i^-(302a) ^ ^^Hl ^£ #eH(305')^ *JzHI tfl^- <*^- 

3 7)1^ ^£^1 ^4. °H, ^^V^^^ ##Jf£] ^^-ofl o]5^ j 

t^s^ C-FTl) 7}^, ofi^c)] C HF 3 7>i» A>-g-^><^ f^^ov ^#JjL<sJ 

=1 f^-?-^ f^*!^ #(T 6 )°1 ^(T 5 )^.nf ^Tfl 

*§^1gr ^7} $X^. cf^-, SSJil^I 3fl^(304) ^ 

^ #^<4 Bj-^efl ^-71 ^(305- , 305')^: *}iiElS *H ^ 

*1 *}Jf# ^^>^, ^^Hi^ *HM ^(T 7 )<>1 ^z}-=l ^^<a 

^ ^^r-¥-^ ^(T 6 )^.cf ^ ^3 i= 31*1(307)1- ^€"4. f^^^ 
o} s>^<>11 #3*K305\ 305')^ ^ ^Ihl- ^ 

?M<S^-(302b)£l ^31^2} *}&^ 3 ^°1 ^1*3^^1 &7fl £]ZL ( q- 

"1*1 f^^*^ ^-f^ ^z^SjTil ^cf. #?Hi<?i^(302b)^ 

^^-(302b)2l #31 20 ^fl^l 50% ^£7> £]7fl ^*}^ ?M af^^cf. s.g\u) 

<63> £. 10d# ££5ll7liM 3fl€(304)# -§-#sl aflTlH}-^, °fl^tfl °fl^ 

(ashing) ^-g- ^-g-*H ^Ti^i, #7] 14t ^ m|2j<H*K308)-g: 

wfl el <H ^-(308)^8: ^-a]-^- ^Z}" 

^ Ta^, TaN^-, Ti^, TiN^- ©lS^l oI^Mtt ^3 

o] wl-^sl-cl-. olo^A^ ufle)<H^(308)ol ^^ofl £#^(310)^r 
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S*I^(310)-£- ^el(Cu) SE^r ^31(W)A^ ol^Mi, ^7li^-^, 7] 

# i3jE]^ s^-tb ^-i- *}-8-*M #3-*Rr «V^*>cf. 

<^mrfl , £^(310)-§- m|el«H^(308)ol lSH^-S- ^Ei^-g- 
*>-8-*M f^K^, 2*>3°-5L ^7l£^-^* *}-8-*W ^ Si^. 

<64> ol^Ai, S.^^(310)<>1 71^1^ «3tj>SH ^V7l f^M^ 

(302b)^ e^l*] ifl^-o]]^ £^n|(310)ol *fl$H3E^- £ 6°fl ta>sf ^ = 

<65> <^A]o}] 4> 

<66> £ Ha ifl*l £ lld^ -& w}^-^*}- SE -a^H 4€- dh^Sl 

<67> £ Hal- %^*}^ , 71^(400) *fll #^^^(401)^- *fl2 f^^^ 

-§- £-*>aJ ^tW. *«1 ##€£*K401)£- *fl2 ^?}^<£ ^-(402)^11 «1<5H ^z^u] 
7\ USG^", SiOF^, TE0S^\ SOG^ BPSG^S ^^Rr ?H H>^e>cf. *fl2 
#^^^(402)^8: FOX^ £^ HOSP^S. ^^*>fe »>^*H, *IU #^r^^^ 

(401)41 «1*H £IJL, *i-B-*I-g- ^ *}-§-*M *8W**. A]2 

*K402)°.3. ^>-§-S)^ F0X^ v HOSP^ afll A>-g-s)^ USG^, 

SOG^- ^4) al*H ^7] ^o\] «}5L*fl 7^8 Ti^AHi^l- # ^ 

*fl2 #^<a^-(402) *fl2 #^-^<S ^"(402)^1 ^"l^V ^ *l]3 

;g<2nj.(403)-|- ^^tl-cf. *fl3 ^^^^"(403)^- USG^", SiOF^, TEOS^, SOG^ 
BPSG^S ^^Hb hMMsJ-c)-. x\)2 %-l}^.<£ ^(402)°! ^Itt 4l 
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(401), A\2 ^^^^(402) ^ *fl3 ^#^£l*K403)^ 331 ^°1^ 20 ifl*l 50% ^£7} 
^*Rr 3°1 «>^W. ^"£^1 71^(400)^: <5pf-^ ^<H1 USG^\ SiOF^- 

, TEOS^h SOG^" BPSG^ g£r ^Sj-^W £^V3 Si 

<68> £ llb# ^2:^, *fl3 #^^^^(403) ^Ml 5LS£l^Bll3) ^-§- <>l-§-SH ^ 

wfl^ ^ ^ ^ Iiell^l^ 411(404)* 

<69> £ lie* iSefl^l^M s)]Hi(404)-g- s>c^ f^^s}- 

(403), *fl2 #^^^"(402) ^ af|l ##^^(401)* ^4^>^, 
2 ^?>€^^-(402a)^ -^-(T 9 )°l #^^^-(401a) ^ ^3 ^^^^"(4033) 

^ ^(TlO, T 8 )ii4 ^ M3l*l» °m »12 #^^^^-(402)^8: *U f^^^ 

(401) ^ *ll3 ##^<3^-(403Hl «1*H 3.7} n&o\), *fl2 ^^<a^-(402)^ 

ai^s)^ ^-(T 9 )-gr *1U ^€^^"(401) ^ »13 #^^^-(403)^ -^S)^ ^(Tio, T 8 ) 
SL^ $7\) S^l^l ^3:7> ^S)^ 

<70> £ Hd» , 2fl^(404)# -f-^ ^l^wj-^, d\)^tJi\ ofl^ 

(ashing) ^>-g-*}<^ *\}7]f;}51, #7l ^ofl rr}-^ Hfl 3^(406)* 

tifl^<H^-(406)^ u o^l*>i, #^>^^^ S-^^- 

f °S ^ Ta^", TaN^h, Ti^", TiN^ SE^ ^1*^ S^-^S. ^1^^ ^ 

ol a]-^-2)§>cf. o|o^ r Bfl el «>] ^-(406)ol £^^-(408)^: 

£€^-(408)^8: ^ej(Cu) 31 ±r ^i^( W )o.^. o]s^| J1) ^ 7 )£^, ^ 71 
# r^E^^ HLir °]#^ Afl-s}^ ^ol h>^^. 

^m^fl , £*W408)# «fl el <H ^-(406)ol *§^£ 
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^ofl ^Ei^-I- *}-§-*H ^^3L, 2^.9.5. ^UlH^-g: a> 

<7l> ol^A^, £^m-(408)ol ^^-^ $W 71^1^ o^n>^ X] 1 , *fl2 * >ll3 f- 

^M^UOla, 402a, 403a) ^ tfl^l^ £^^-(408)^1 ^fl^^lS.^- a>}<^ £ 7°fl 

w>5f ^ ^ tiflA^ ^^^cf- 

^X\d\)o]) ^3*1 71^^ A>^oflA-l # ^-O^A-^ ^Aj-O^ ^Al^g. 7> 

JS-o] ^ yflAj ^ ^juo] ^ ^ ^ ^# *§^°-3.*|, 

^ 5a4. 
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l^tt 1] 

*>o] ^ yfl^i. 
2] 

#71 aflel^^oil <qs>oj 1^*H 5a^, #71 f^^^l "fl^^M 

USG^", SiOF^-, TEOS^", SOG^ EE^ BPSG^S. o^o^ ^ ^ ^ 

*><£| ^ tifl a]. 

1 3^ 4] 

20 -ifl^l 70%<?1 ^ ^r$°-£- «h£*ll ^7>S] =4* tifl^. 

5] 
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[^^% 6] 

20 ifl*] 70% ^1 3* ^8-2.3. ^ «KE*fl ^ afl^i. 

7] 

*I|51MI $1<H-H . *fl2 USG^h SiOF^\ TEOS^ v , SOG^ £^ BPSG^o. 

8] 

^2^1 Sit ^-71 Hfle)^^ Ta^-, TaN^, Ti^h TiN^- £^ St^o. 
91 

10] 

^ «fl*i f^-^ ^ «fl>a £ #->M ^ *}^r 

HI 

^10*^1 #7] ^ afl^^-, 
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-*7l aflel^^l #5]*H 9X°-^, ^1 f^^^Hl 

12] 

USG^\ SiOF^\ TEOS^", SOG^ SEfe BPSG^S. oj^c^^l ^j-g- ^^^s. *}xr «L£*fl ^ ~ 
^ ^ til] a}. 

13] 

o]^ 20 50%^1 ^-^3^.5. £}^r w>£^l ^ uflxj. 
14] 

*l]irM 5^*1, ^"71 4 *fll, *fl2 ^ *fl3 

5- *§^3°1 £Ur M^l^^l ^2 ^<3^S] ^o] e^I^I^ av*lo] ^3 

*d<£^ ^ *fll ^<3*vo} ^S.t\- EL7\) *§>M<H $1^ ^ Vo J-g: ^8-2.3. 

15] 

^]14^] #71 *fl2 ^<£^ ^-ol^ #7] afli, ^2 ^ *fl3 
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I^t 1 ^ 16] 

aflUlH 5a°H, *fll ^ *ll3 USG^", SiOFs}", TEOS^, SOG^ Sfe 

o] s-^xlzi, #7) m ^^^--8: #7] *fll ^ *l]3 ^-a^-ticf ^^w]7> -R- 

171 

afllllMI #7l afleM^ Ta Bj- f TaN^", Ti^ ( TiN^- ^^-nv 

'[^t 1 * 18] 

*flirM , ^-71 Cu o] ^<y^- avs 

[^t^ 19] 

(a) #51*]1 7l^r ^-ofl f^^ste *§^*Hr #31; 

(b) ^>7l f^HI<3^ #<*fl «fl^l ^*Kr ^ 

(c) ^7} iSell^l^E jxfl^i-ar *M #7] ## ; S ( 2^ «^«-# 

^ M 31*11- ^*>#*1, a> 7] ^o. e^i^ ^«H] a]z[o)1 cfltb 3«"§- *Hr 

(d) #71 ssell^^s 4^ ^ ^-71 xfli e^i^i ^^ofl 4ia 
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(e) #71 ISeH^lil nil U-g- ^)7l^ ^1; 

(f) #7] ^41- 4ef nfleM*]-* ^#*Kr #31; 

(g) #71 HUel^nVoi ^41- 51^* #3"*Kr ^1; ^ 

(h) #7l JE^^l ^aV^ ^ 7l7fl^ <d^M #7l ^.g^Sl H^l 

---s *>°1 «fl^ ^1^^. 

20] 

^19^1 &<^1, #7l ( C ) #7fl>r ^}-*Rr C-F^l 7 >i» 

*>-§-*H 53* ^-^3^ ^ ^£^1 ^7}o] =4- ufl^i ^ls^. 
21] 

*lll9^<Hl #71 (d) #31^ ^^1 C-F^l 7>^ ^ 7> 

^1 7l->il- ^7H><^ ^15}^ 53* «V5E^1 ^-4? 

[^^J- 22] 

*U9*cMl 9l°]*\, #71 #el^7> ^sl^r ^ M^^lsl ^o]^ ^v 7 i #^<a^- 

51 ^i^l ^ol^ 20 tfl*l 70%^] 53* ^-2.3. s}^ «V£;*11 ^7.]- 31 ^ tiflA] . 
[3t^- 23] 

^119^<H1 ^M^, ^-71 f^^^gr USG^, SiOF^-, TEOS^, SOG^ SEfe BPSG^^l 
53* ^'AS Sffe ^£31 4i7>Sl ^ afl^ ^llS^. 
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24] 

^>o]c] ^--g-^- ^ Ta^", TaN^, Ti«h TiN^ SE^r 2^^0.3. 

- [^^J- 25] 

^)119%H1 ^ v 7] Cu W^-S ol^^l gvoi^. s^io S ^ ^ 

26] 

#7l ^^^^ev ^Hl ^ tifl^ <g^.g. ^g^€r>^ 3L-£3l*l^S tg^*} 

#31; 

^71 i^ell^liM 3fl€* *H -^"71 »12 f^^^ ^ ^-71 *fli 

^■7] £Mel]^iE afl^^. ^7i*Hr #31; 

^71 ^^oi) ^ aflsH^g- *m*}±r #31; 

#71 afl^o^ni-ol f§^& ##°11 #a}-SRr #31; ^ 

Z^o] ^aV^ ^*H§-* ^ 71^1^ ^P}5}oj ^-7] ^}1 ^ ^12 f^^n}- 
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27] 
28] 

*fl26^] #7l ^12 ^^M'S^ USG^ V , SiOF^-, TE0S^\ SOG 1 ^ SE^r BPSG 

-fh^ -tts}-^- afe HOSP^S °1^-<H*1 ^r£^l ^ «fl-5d 

29] 

Afol oj ^31-^0.^ 2}--g-^- ^ oi^ Ta^, TaN^, Ti^\ TiN^ SEfe S^-^S. 
[^^eh 30] 

*fl26*cHl &<>H, #71 .E^^gr Cu £^ n^-^^- s^jos. 5}^ w>£ 

31] 
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(b) f^^HV #ofl ^4- tifl^ cgcd o. ^o]^ I£E|]7|AE 3])^ ^ 

#31; 

(C) ^"71 Il^lil 3fl^# D}A31 *H #7l #-f» 
*f|l ^7) afll E^l^] ^«*ofl AlZ^ofl tfl^ n^^l <*^§- ^ 

bH* «8^*H=- #31; 

(d) #7j 5LS5l]^^H nfli^ # 7 ] 4 1 ^ofl fg^*g n>^a. 
3- «H #71 f^v^^ ^^M, #71 ^*H^ #oi 

#7l f^S^ *I12 m^l^l* ^*Kr #31; 

(e) #7l ^^<a^ ^#-¥-^ s>#Jf«*|) ^zHl tfltl- ^i^ 1 S}^ 
#el°l» ^#*Rr #31; 

(f) #71 ISEfl^iE ^7] ^?}*d<£^2) #^-2f ^#-^1 ^ 

3Lo] ^izl-^ ^-71 #^>^^^ S-iLCJ- ^ ^13 M3I*1# 

^#*Rr #31; 

(g) #71 iSBll^iE 3})^ 47] t}^ #7fl; 

(h) #71 ^al-l- ^#ofl #^># rtj-sl- tiflsloi^ *l#SRr #31; 

(i) #71 wilel<H^ 0 l ^41- ##°fl ^*Rr #31; ^ 

(j) #7l S.^o] ^2]-^ ^3l-#^- £W 7 ]313 ^P>*>^ ^"71 f^g^^l E^l 

*1 ^-¥-°11# £^^1 sfl^ls.-^ *Hr #31 ♦ X^-sRr ^-^^.5. wfe #.£^1 ±- 
till A} 
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32] 

^131^H1 ^7} (c) £ (e) #31^r ^» ^-R-^ C-F3] 7>>isq- 1-%^ 
7|-il- A}-g-*H ^<5Rr 3* ^K 1 ^ #£*fl ^ tifl^l *fl2: 

33] 

*)131*J-°11 5£<>H, ^-71 (d) ^ (f) ^Tfl^r C-F^l 7>i ^ 1- 

34] 

' • 20 ifl^l 50%°} ^-^-5.5. UV£^1 i^ffi] ^ «fl^l 

[3^8" 35] 

*11311H1 91°]*], <$7) USG^, SiOF^I, TEOS^, SOG^ BPSG^^l 
36] 

a}o]o) ^-%r^ ^ <&±r Ta^, TaN^, Ti^, TiN^ S^r o}^.^ S ^_o S 
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[$^8- 37] 

X1311MI #7l S.^^ Cu S^r WAS. s}^ 

XI ^4? Hfl^d XI 

13^* 38] 

«>:£X1 71^- #ofl XU ^^i-^cgnv^. ^*Hr t+31; 

#7] XU f^^^ ^Hl #7l XI 1 ^a^BH a l*H ^^Hl^V €• XI 2 
XI 2 ^FS^ ^Hl #7l XI 2 f^^^MI ^iz]-wl7> ^ XI 3 

^^^•■8- ^*Rr #31; 

#71 XI 3 f^^<£^ .£ofl ^ yfl^l <3§^ ^s^Hfr iSsll^^E ifl^.§. ^ 
#31; 

#7l sflH-g: ^3.5. *H #7) XI 3 f^^*?!^, X]2 ^^V^^^- ^ 

XII ^*M<?i^-8r #71 XI 2 f^Hi^^ # 

7l XI 1 ^ X13 f^^ 1 ^ ^Jitf S 31*11- *|^Rr #31; 
#71 5.£efl^l^E sfl^o. ^i^^ ^Tjl; 

#71 ^2f# ^^ofl aflsl^^ ^*Hr #31; 

#71 misl^^l $^<g ^[^oil 5l*I*M- #a?-*Hr #31; ^ 

#71 5L^o] £3}.€"g: Sj-*?- 71X1^ <3*1-*H #7l XI 1, X|2 £ X13 

^<£^9] H^l^l 141-^- oil n> XI 3] *Kr #3l» i^-*Rr ^ 

^ #£X1 ^>2l ^ ufl^i Xl^^. 
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39] 

X]38*j-°1] 5U°H, X|2 f^^^ #71 X]l, X|2 % X]3 

$\ ^Xl ^°]^ 20 ifl*] 50%<£] ^ «V;£X] ±.A^\ =-4=- «fl^ XlS^. 

I^n 2 -^" 40] 

XI381M] $a°H, X| 1 ^ X| 3 f^^^te USG^, SiOF^h TE0S^\ SOG^ SE 

^ BPSG^S. oI^o^jl, X| 2 XI 1 ^ XI 3 tilSH ^ 

^w]7> -fj~§-^ HOSP^-2-S 01=^^1 ^ s^o £ ^ «>£Xl ^f^l 

#4? tafl a} XlS y o v ^ . 
[^t 1 * 41] 

xi38^i une]^* n-tt-Sr ^i*>ji, 

X\.o]o\ Ta^, TaN^, Ti^h, TiN^- S^r if B 4^ 

SJ-g- ^Hi^S ^ ^£X1 4i*>^ ^ afl^i X]2^. 
[^H 2 -^ 42] 

X1381M1 5tW*l , #7] Cu ^<$% ^ 
XI ±.x}2i\ -g-^ tifl^i XI 3=.^. 
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